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The sign ( I j is used to denote an integral taken round a cycle.
[For a system with two degrees of mechanical freedom, the state could be defined by the coordinates of a point in three dimensional space, and a cycle would be represented by a closed curve in space, but the work done would not admit of such a simple geometric • representation. For a larger number of degrees of freedom even this geometrical representation would be impossible.]
10.  The Boyle-Marioite Law fop fiases.    The  equation of the isothermals of gases was first investigated by lioyle in   England and Mariotte in  France.    The relation  obtained by them, which is now known to be approximately satisfied by the majority of gases except near the point of liquefaction is implied in the statement that
When the temperature of a (/as is constant the volume varies inversely as the pressure.
This statement is known as Boyle's Law or the Boyle-Mariotte Law. According to this law the equation of the isothermals of a gas takes the form
pv = constant
and every isothermal curve is a rectangular hyperbola.
If t be the gas-temperature as defined in § 2 it follows that in general
(2)                                           pr = lit
where 11 is constant.
According to Van der Waals a better approximation to the isothermals is given by
(3)                                (p -f- " J (v — l\~ constant
where a, I are small constants. To this order of approximation the relation between pressure, volume, and temperature cannot be conveniently expressed in terms of gas-temperature as defined in § 2. But if the right hand side of (3) is put equal to lit1, where li is a constant, the quantity t1 will give a measure of temperature which is independent of the substance chosen to a higher order of approximation than the gas-temperature defined by § 2.
11.  Thermal Coefficients. — Specific Heat.   The coefficients defined below express the ratios of the small changes in the physical properties of simple systems on the assumption that no internal friction, viscosity, or resistances  of a similar character  exist  in  the  system,  and   no chemical changes take place during the transformations  considered.ndependent variation under the ftuence of heating effects of a general character.
